Several new lead systems for electrocardiography and vectoreardiography have been proposed. Clinical evaluation of these systems is necessary to determine whether they yield useful information in addition to that furnished by conventional leads and whether the same information obtained from conventional leads appears in recognizable form in the new leads. This study is a step toward such an evaluation of one of the proposed lead systems.
THERE has been considerable effort to devise more adequate systems of electrode placement than those currently employed in electrocardiography. It is well known that many assumptions inherent in representing the body as simple geometric figures are only approximations and it is possible that eliminating the necessity for such assumptions may increase the usefulness of records of the heart's electric activity. It is also possible that an improved electrode system will permit satisfactory examination of electric activity in the heart with fewer leads than are now used in clinical electrocardiography. Evaluation of these possibilities requires clinical studies employing newly proposed electrode arrangements. This evaluation will not be complete without study of vectorcardiograms in which projections of electric activity are combined synchronously but it also appears worthwhile to investigate electrocardiograms from RESULTS P waves. In all normal records obtained with the Frank system, P waves were upright or isoelectric in leads X and Y. Normal P waves in lead Z were upright in 11 records, diphasic in 7, and inverted in the remaining 67 records.
Five conventional electrocardiograms had P waves that were abnormal on the basis of duration or amplitude. All these records were from patients with mitral valve disease and all had roentgenographic evidence of left atrial enlargement. In each case P waves in lead X were qualitatively similar to those in lead I and waves in Y were similar to those in aVF. The polarity of P waves in the precordial leads of these subjects showed no consistent differences from that in normal records, but in lead Z of all of these records P waves were upright or diphasic with the major component upright. Since the majority of normal records showed inverted P waves in lead Z, these findings suggest that posteriorly directed vectors reflected by the Four records in this series showed evidence of lateral wall infarction manifest by abnormal Q waves in leads I, aVL and V6. The X lead of 2 of these patients showed Q waves as illustrated by figure 1B . The records of the other 2 patients will be described in the section concerning QRS abnormalities in conventional tracings that did not have recognizable counterparts in the Frank leads.
Six records in this series showed evidence of old posterior wall infarction. All these records had Q waves in leads II, III, and aVF and all showed similar Q waves in lead Y.
Two records in the series showed complete left bundle-branch block. In both records lead X had QRS complexes similar in form to those in lead I and complexes in aVF were similar to those in Y. Lead Z showed initial Q waves and large R waves corresponding to R waves and deep S waves in leads V1 through V4. An example of these records is shown in figure 2A .
One conventional electrocardiogram showed complete right bundle-branch block. The Frank leads showed a wide S wave in lead X comparable to that in lead I and lead Z showed Q and R waves with a terminal S wave, which was not present in this lead in any normal records. This S wave appeared to be the counterpart of the large R' wave in V, and V2 of the conventional tracing. These records are shown in figure 2B . In 4 records there were QRS abnormalities in the conventional electrocardiogram, which did not appear to have recognizable counterparts in the Frank system leads. The records shown in figure 3 are examples of these findings. Figure 3A shows a conventional tracing with an R' wave in V1 and V2, which was interpreted as indicative of incomplete right bundle-branch block. Lead Z from this patient shows Q and R waves similar to those in normal records but there is no evidence of late excitation directed anteriorly. One other record in this series showed comparable findings. Figure 3B shows a conventional tracing with Q waves in leads I and aVL. These waves were considered to be the result of lateral wall infarction, since earlier serial tracings had shown ST-segment and T-wave changes of the type associated with the evolution of recent infarction. Lead X from this subject did not show Q waves and leads Y and Z were not recognizably different from these leads in some normal records. One other record in which evidence of lateral infarction in the conventional tracing was not recognizable in the Frank leads was encountered in this series.
S-T Segments and T Waves. The 91 normal records obtained with the Frank system showed upright T waves in lead X. T waves in lead Y were upright in 88 records and iso- electric in the remaining 3. T waves in lead Z were inverted in 79, isoelectric in 9, and upright in 3 records. Among the 77 abnormal conventional electrocardiograms, 74 had significant ST-segment and T-wave abnormalities with easily recognizable counterparts in the Frank leads. These included displacement of the S-T segments and inversion or low voltage of T waves in leads I, aVL, V5, and V6, which had their counterparts in lead X and similar findings in leads II, III, and aVF with counterparts in lead Y. There were also records ill which T-wave inversion in leads V3 and V4 had its counterpart in upright T waves in lead Z, since this lead showed inverted or diphasic waves in all but 3 normal records. An example of inverted T waves in anterior precordial leads reflected by upright T waves in Z is shown in figure  4A .
Seven conventional tracings had clinically significant T-wave findings without recognizable counterparts in the Frank system leads. These included the 3 normal records in which T waves were upright in lead Z and 4 records in which T-wave abnormalities in conventional leads were not recognizable in leads from the Frank system. Two of these records showed low or inverted T waves in V1 through V4 but T waves in lead Z were diphasic or inverted as in normal Z leads.
One of these records is shown in figure 4B. Another record showed low voltage of T waves in leads I, aV1,, V5, and V6, while T waves in lead X were upright and had an amplitude comparable to that in most normal records. The other conventional tracing with significant T-wave findings that were not reflected in the Frank leads showed high peaked T waves in V2 through V4 suggestive of hyperkalemia. T waves in lead Z were inverted and had an amplitude comparable to that seen in many normal records. 
DISCUSSION

